Vitamin A-coupled liposomal Rho-kinase inhibitor ameliorates liver fibrosis without systemic adverse effects.
Rho-kinase (ROCK) inhibitor could ameliorate liver fibrosis by suppressing hepatic stellate cell (HSC) activation. However, because systemic administration of ROCK inhibitor causes serious adverse effects, we developed a drug delivery system selectively delivering ROCK inhibitor to HSCs. Here, we examined whether our developed vitamin A (VA)-coupled liposomal ROCK inhibitor reduced liver fibrosis in rats without causing systemic adverse effects. LX-2 HSCs were analyzed for morphological changes and the expression of profibrotic proteins. The inhibitory effects of VA-coupled liposomal ROCK inhibitor on liver fibrosis were confirmed in a rat model of liver fibrosis induced by i.p. injection of carbon tetrachloride. The degree of liver fibrosis, biochemical changes, and survival rates were also investigated. Vitamin A-coupled liposomal ROCK inhibitor had an effect at approximately 1/100 the amount of the free ROCK inhibitor for inhibiting the activation of LX-2 cells and caused significant decreases in the expression levels of α-smooth muscle actin (SMA) and transforming growth factor (TGF)-β1. The degree of liver fibrosis was suppressed by treatment with VA-coupled liposomal ROCK inhibitor, and the expression of α-SMA and TGF-β1 in liver tissues was also significantly suppressed. In addition, serum levels of alanine aminotransferase and hyaluronic acid were significantly reduced, and there was no decline in kidney function, which has been noted as a systemic adverse effect of ROCK inhibitor. Furthermore, VA-coupled liposomal ROCK inhibitor improved survival rates in rats with liver fibrosis. Vitamin A-coupled liposomal ROCK inhibitor efficiently suppressed liver fibrosis without causing systemic adverse effects.